The main goal of this study is to provide information about the foraging value of a number of specific plant species for honeybees in Palestine, since one of the limiting factors of Palestine's apiculture industry is the unpredicted seasonality in the blooming phenology of nectariferous and polleniferous plant species. This limiting factor can be overcome by increasing and diversifying the population of bee forage plant species throughout man made plantations. In this survey, a combination of literature and field surveys were used in order to identify and compile a list of plant species, which are of importance for fulfilling the honeybee's needs of nectar and pollen. The study was conducted through bi-weekly visit to a numbers of randomly selected sites located in some nature reserves and agricultural fields, within the West Bank Governorates. A total of 143 nectariferous and polleniferous plant species, belonging to 37 families, were identified through direct observation of foraging bees, and/or through literature survey. The dominant families are Compositae with 27 (18.8%) belonging species, followed by Lamiaceae family with 24 (16.7%) belonging species, then followed by Boraginaceae family with 8 (5.5%) belonging species and then followed by other families. The identified plant species was grouped into pollen, nectar and both pollen and nectar sources plant species. The polleniferous plant species group counted 17 which is equivalent to 11.8%; the nectariferous plant species group counted 29 which is equivalent to 20.2%; and the third groups of plant species that have been visited by bees for collecting both pollen and nectar counted 97, which is equivalent to 68%. The chronologies of the blooming plant species were also recorded. It was concluded that any of the studied locations can be profitably utilized for commercial and or large scale beekeeping, if the important limiting factor can be overcome by increasing and diversifying the population of bee forage plant species throughout man made plantations. The paper provides information on the wild and cultivated nectariferous and polleniferous plants that are important for the bees in the West Bank Governorates, Palestine.
Introduction
Flowers are the mainstay of bee's life. Honeybee workers make thousands of visits to flowers in order to collect nectar and pollen. Flowering plants of several plant families are blooming at different time intervals of the year [1] . Depending upon the soil type, climatic factors and the habitat of the vegetation, the time of the blossoming may change for even the same nectar plants [2] . Sound information on duration of flowering and blooming time is essential for proper Corresponding author: Imadeddin Albaba, M.Sc., research fields: agriculture, environment and wildlife. E-mail: beesresearch@gmail.com. beekeeping management [3] . The practice of beekeeping is not only depends on the better strain of honeybees but also on abundance and occurrence of pollen and nectar sources within the surrounding area of an apiary [4] . The good knowledge of the diversity, density and blooming chronologies of nectariferous and polleniferous species are prerequisite and essential for guiding beekeepers in the choice of the best suitable sites for locating their apiaries and subsequently enhancing the efficiency of beekeeping industry and successful beekeeping. Such enhancement may enable beekeepers to harvest a good yield of honey and other bee products, and increase their own financial profits.
Literature survey showed that information on local bee forage plants was compiled by several studies conducted by several scientists, like Refs. [1, [5] [6] [7] [8] [9] [10] [11] [12] [13] .
In the book, Free [1] mentioned that pollen are more efficiently collected and distributed by mechanical means (by insects or wind current) on crop plants which require cross pollination. The author also arranged crops needing pollination by various pollinator insects in general and those plant families pollinated by honeybees, notably Papilionaceae and Rosaceae. Zohary [5] includes the whole area of the West Bank and the Gaza Strip in his flora palestinae multi volume books, which have updated nomenclature, distribution and habitat data for 2,700 species. Fahn [6] identified nectaries of honey plants in the land of Israel, their structure and the effects of ecological factors on nectar secretion. Gindel [7] studied the acclimation of Eucalyptus during 1935-1951 in Israel as a potential source of food rewards for honeybees. Lupo and Eisikowitch [8] concluded that Eucalyptus erythrocoris is important source of nectar and pollen for honeybees in Israel. In their evaluation study, Dag et al. [9] studied the economic values of bee forage plants planted in Israel. Dag et al. [10] studied the pollen sources for honeybees colonies in Israel. Reves [11] , the author of a guide to Eucalyptus species growing in Israel, had shown the importance of different species grown for beekeeping purposes. Tamar and Shmida [12] compiled a list of 266 local wild plant species that have high food potential for honeybees in the neighboring state of Israel. Albaba [13] in previous study showed that a total number of 393 species of plants were identified with the recorded species belonging to 57 families, as potential forage plants for bees in the West Bank, Palestine.
The results of identification of the plant species collected in the investigated sites, their systematic, phenology and other information have followed the Israeli website called the Flora of Israel, which is powered by the Hebrew University in addition to Al Sheikh and Salman [14] .
Material and Methods

Study Site
The West Bank is mostly located on the Central highlands of Palestine, just above the Jordan valley. It is composed of four climatically differentiated zones. The semi-coastal zone, which is a narrow strip extending at 100-300 m above sea level, in the North-Northwest corner, comprises of Jenin, Qalqilia and Tulkarem districts; soil is mostly alluvial and loam; the annual rainfall is 600 mm. The second climatic zone is Central highlands, which is mountainous rock and hilly area rising up 1,027 m above sea level, includs area from Jenin Southwards until Hebron district and receives annual rainfall around 400 mm. The third zone is Eastern slope zone, comprises of steep mountains with little rainfall (150-300 mm) and represents the semi-desert climate, as transitional area between Mediterranean and desert. The fourth climatic zone is the Jordan valley and lies 390 m below sea level; the soil is brackish with high content ratio of sodium [15] .
Survey of Nectariferous and Polleniferous Species
A combination of literature and field surveys were used in order to identify and compile a list of 143 plant species, which are of importance for fulfilling the honeybee's needs of nectar and pollen. The study was conducted through bi-weekly visit to the selected sites located in some nature reserves or agricultural fields, which was randomly selected in the West Bank Governorates. In every site visit, four line transects of 1,000 m in length each, were selected and stationed on two separate points in each surveyed site. The start and end of each transect were marked with the national flags to enhance visibility. While moving on the transects each five steps interval, flowering plants found within 2 m radius, were visited and observed for the presence and foraging activities of honeybees within a predetermined period of 10 min. Plants were scored as bee foraging species, when at least three Governorates, Palestine 116 honeybees had visited and foraged on the flowers within the observation period [16] . Camera shots were used to prove the honeybee's presence and identification of the plant species.
The literature survey revealed a preliminary list of plants diversity as potential forage plants for bees in the West Bank, Palestine. It was compiled based on field survey and literature survey of many existing references, such as Refs. [3-5, 7, 10, 12, 14, 16, 17] . Plant identification, phenology and other information were obtained basically from Ref. [5] , flora of Israel web [18] and the preliminary checklist and ecological data-base of plants of the West Bank [14] .
Results and Discussion
The study area (the West Bank) is mostly located on the Central highlands of Palestine, just above the Jordan valley, whereas natural forest, agricultural fields and irrigated crops are found. Annex 1 lists 143 species from the native flora of Palestine that were identified as bee forage plants out of an initial list of 393 potential plants. The table also reports these species' main food rewards and their blooming period in Palestine. Based on the results of this study, a total of 143 nectariferous and polleniferous plant species, belonging to 37 families ( Fig. 1) , were identified through direct observation of foraging bees, and/or through literature survey. 
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Echium glomeratum, Echium judaeum, Echium plantagineum, Moltkiopsis ciliata), and followed by other families representatives as listed in Annex 1. The identified plant species was grouped into three groups based on their food rewards: a group of pollen source plants species, a group of nectar source plants species and the third group of both pollen and nectar sources plant species. The results have shown the dominance of the plant species which have been visited for collecting both pollen and nectar, counted 97 (68%). The pollen source plant species counted 17 (12%) and the nectar source species were 29 (17%). Flower morphology and the low pollen productivity of nectariferous plants may affect the quantitative participation of pollen as a food rewards sources to attract bees. Some species of Fabaceae family (Medicago sativa, Melilotus albus) have a secondary period of flowering in late autumn or in summer, which is very important for supplying the honeybees with nectar and pollen during the dry season here in Palestine (Fig. 2) .
Column five of Annex 1 provides a classification of the survey species according to their main food elements to honeybees (nectar (N), pollen (P) or both (N+P)). This classification is based on qualitative observations of honeybees behavior and does not express the quantity of nectar or pollen produced per plant or collected by bees. The chronology of main period of blooming plant species were defined as in Fig. 3 . The peak blooming period was recorded in April, followed by May, then by March and then by June, etc.. Fig. 3 showed that the months January and December are characterized by a low number of flowering polleniferous and nectariferous plants. This study emphasizes the importance of polleniferous and nectariferous plants for honeybees in the West Bank Governorates, Palestine. Their findings demonstrate the fluctuations in pollen and nectar availability for bees throughout the months of the year, which will subsequently affect negatively the honey yields and pollination services. These finding are in agreement with many regional and international studies. The listed plant species are of importance for securing food of honeybees and also contribute to the beautiful landscape. Considering its environmental importance, these plant species are recommended to be protected by competent agencies of the Palestinian authority as well as by the surrounding countries.
Conclusions
The author's findings have led to some conclusions about the local flora visited by honeybees for nectar and pollen grains. A hundred and forty three taxa have been established in the study of importance for the honeybees in Palestine.
It could be concluded that any of the studied locations can be profitably utilized for commercial or large scale beekeeping, if the important limiting factor can be overcome by increasing and diversifying the population of bee forage plant species throughout man made plantations. The results and subsequent conclusion are in agreement with many regional studies.
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